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In the Swedish epidemic of 1911, Kling,  Pettersson, and Wernstedt (1) 
detected the virus of poliomyelitis in material from the human colon.  This 
finding has  been  confirmed, particularly in  the last  few years,  by many 
observers  (2-17)  and  considerable  pertinent  information  has  been  accu- 
mulated.  Kling  (5)  and  others,  including ourselves  (6),  believe  the  fre- 
quency of the  detection of virus in  stools  has  been  twice as  great as  in 
washings from the nasopharynx.  The virus has been found in the stools 
of convalescents for  as  long  as  25  days  (6)  and  123  days  (9)  after mild 
abortive poliomyelitis.  Virus has also been detected in  stools of healthy 
human contacts who remained well throughout their period of exposure (14). 
Furthermore  the  virus  is  relatively  stable  in  feces.  Thus  it  was  active 
after 75  days in a  stool kept in the refrigerator (6)  and was active in two 
specimens which had spent 16 days in transatlantic mails without precau- 
tions as to temperature (16).  The intranasal instillation of watery suspen- 
sions of poliomyelitic feces has produced the experimental disease in mon- 
keys  and  this  seems  to  exemplify a  remarkably  simple  technique  (10). 
However, most of the recent information about the virus in human stools 
originates from another simple method which depends on the fact that fresh 
stools or etherized stools  can be shaken up with water, etherized again if 
necessary,  refrigerated  overnight,  centrifuged,  and  inoculated  intra- 
abdominally into  monkeys successfully and  without  a  prohibitive  acute 
mortality.  The present report describes our experience with this method 
in poliomyelitis and other conditions from October, 1937, to February, 1940; 
111 completed tests will be presented.  The stool specimens from cases of 
poliomyelitis were obtained in  the  course of 7  epidemics or outbreaks of 
the  disease. 
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Methods 
Collection of Stools.--Stools  were  collected under  a  variety of  conditions and  uni- 
formity in  technique  was  not  attained.  Specimens mailed to  us,  generally came  in 
containers  which  we  had  furnished.  These  were  1-ounce  wide-mouth  glass  bottles 
with aluminum screw caps to which a rubber gasket had been fitted before sterilization. 
They were filled with about 10 gin. of feces and 1.5 cc. of ether before rnailing3  Stools 
from nearby patients were collected in 1-pint wide-mouth glass fruit jars with rubber 
gasket and clamped glass top.  These samples varied from 5 to 200 gm. in size.  Gen- 
erally they were held in the refrigerator 1 to 3 days before etherization. 
Preparation for Inoculation.--The stools were broken up in 5 to 10 times their weight 
of cold sterile distilled water and allowed to sediment 2 to 10 hours in the cold; 30 to 
40 cc. of supernatant were then pipetted into flasks with glass beads and 10 to 15 per 
cent ether by volume was added.  The flasks were shaken, closed with rubber stoppers, 
and  held in  the  cold overnight.  The  contents  were  pipetted into  50  cc.  tubes  and 
centrifuged at 1000 ~.P.~. for 20 to 45 minutes.  15 to 30 cc. of the middle layer were 
pipetted into Petri dishes and held in the cold (a few minutes to 2½ hours) until inocu- 
lated.  Concentration 2- to  10-fold with Flosdor[-Mudd (18)  lyophile condensers was 
practiced in  7  instances.  Cultures  of inocula were made  on  plates of endo  medium 
and blood agar.  They were often, but by no means always, negative. 
Inoculation.--All monkeys were inoculated intra-abdominally; usually with  1 dose, 
but in 3 instances, divided doses were used.  In 8 cases intracerebral inoculation was 
added: 5  times with material concentrated with the F.-M.  (Flosdorf-Mudd) lyophile 
condensers and 3  times with material subjected  to a  second centrifugalization in the 
angle head at 5000  R.P.~.  for 45  minutes.  In  5  monkeys  1 cc.  of  1 per cent sterile 
starch was given intracerebrally the day after the intra-abdorninal inoculation.  This 
was without obvious value.  All intracerebral inoculations were done under  anesthesia 
with ether or nembutal. 
Animals.--Macacus rhesus monkeys weighing 1.5  to 3.5  kg. were used throughout 
except that  3 Macacus mordax of 1.5 kg. were included: 2  for feeding and intranasal 
instillation of a pool of known positive stools, and 1 for the intra-abdominal inoculation 
of an "unknown" stool.  The results with these 3 tests were negative. 
In the summer and fall of 1938  and 1939 the supply of monkeys was seriously cur- 
tailed owing to an embargo.  This occasionally necessitated the inoculation of monkeys 
which had been used before; in all, such monkeys were employed in 9 of the tests.  The 
monkeys which had been used before were believed to be susceptible to poliomyelitis 
and 6 monkeys which had received inactive stools intra-abdominally were susceptible to 
active virus  when  subsequently  inoculated intracerebraUy.  Monkeys were  exercised 
i We wish to extend our thanks  to the following individuals who attended to the 
collection of specimens and of clinical data:  Dr. M. W. Beach and his staff at the Roper 
Hospital, Charleston, S. C.;  Dr.  G. E. McDaniel, Colurnbia, S. C.;  Dr. Morris Gold- 
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Officer of Health of Halstead, Essex, England;  Dr. R. O'B.  Shea, Bridgeport, Conn.; 
Dr. C. Silverrnan, Syracuse, N. ¥.;  Dr. R. E. Thalberg, Plainville, Conn.;  Dr. W. W. 
Tower,  Meriden,  Conn.;  Dr.  P.  K.  Volk, Saginaw, Mich., and  Dr.  W.  Weston,  Jr., 
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daily as long as we had them and daily rectal temperatures were recorded for 4 weeks 
after inoculation.  28 monkeys died prematurely within this  period  and  these  tests 
were considered  unsatisfactory.  Schroeder's tuberculin test was used as routine (19) 
with 1 rag. O.T. instead of with P.P.D., and reactors were avoided as far as possible for 
two reasons:  (a)  because  the tuberculous monkey might die before 4 weeks, and  (b) 
because we have begun to realize that tuberculous monkeys with fever may be partially 
resistant  to poliomyelitis. 
Evaluation of Results.--Criteria for the detection of the virus (positive test) consisted 
in the production of transmissible  experimental poliomyelitis  in the monkey, viz.:  (a) 
the development after a variable incubation period, usually of about 6 to 14 days, of 
fever, tremor, ataxia, and paralysis or paresis; (b) histological lesions typical of poliomye- 
litis in lumbar as well as in cervical cord, lesions in the medulla alone being considered 
not sufficient; and (c) successful  passage  to  another monkey.  For  one  strain  (Sk.) 
2 additional criteria were used for identification; (d) immune  reactions,  and (e) failure 
of active virus to produce encephalitis  or myelitis in rabbits, guinea pigs, or Swiss mice 
(20).  Criteria  for a  negative  result were that the animal survived the experimental 
period of 4 weeks and did not fulfill the first 3 conditions  above.  When monkeys had 
signs of experimental poliomyelitis  or any suggestive  symptoms, their course was fol- 
lowed with special interest.  Such animals were killed after a critical fall in temperature 
or at the end of the experimental period.  They were killed with ether, brain and cord 
were removed, sections  were put into 10 per cent formalin,  and samples  of cord and 
brain stem were saved in 50 per cent glycerol.  If poliomyelitis  seemed likely, passage 
was attempted by combined intracerebral and intra-abdominal inoculation of 10 per cent 
aqueous suspensions  of samples  from medulla,  cervical,  and lumbar cord; sometimes 
fresh and sometimes after glycerolization.  Following the method of Flexner and Clark 
(21) "acceleration" was often used. 
RESULTS 
Clinical  Material  Tested.--Tests  were completed with 56 stools from 53 
patients  in  the  first 4  weeks of poliomyelitis; and with  16  stools from  15 
persons later in convalescence (9 stools represent repeated samples).  Tests 
were completed with 9  stools from 8  healthy contacts,  and with 20 stools 
from  20  patients  with  other  acute  diseases.  Also  tests  were  completed 
with 7 pooled samples from 28 "healthy" contacts and with 4 pooled samples 
from  14 individuals,  7  of whom had  poliomyelitis.  There were 21  stools 
which resulted in 28  unsatisfactory tests because of the premature loss of 
the monkey, but tests were completed in other monkeys with  10 of these. 
All told, there were 111  satisfactory tests which yielded 10 positive results. 
The 10 were with stools from 8 persons, all sick with or convalescent from 
poliomyelitis.  Some details of these appear in Table I. 
The clinical features of the  first patient  (Sk.)  have been published  (6). 
He was an example of abortive poliomyelitis and later became an ambulant 
convalescent  carrier  with  positive  stools  into  the  4th  week.  Epidemio- 
logical features  regarding  3  more positives  (J.  S.,  N.  S.,  and  S.  P.),  who & 
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were also in a  familial outbreak, appear elsewhere (17).  The remaining 4 
positives will be described here; 3 illustrate the successful mailing of virus 
for long distances, 2 of these have been mentioned above, and elsewhere (16); 
and the fourth, a  new case, shows that the amounts of virus in stools may 
be  large. 
In the summer and fall of 1938,  through the kindness of Dr.  C. A. An- 
drewes of the National Institute for Medical Research of London, we were 
able  to make  arrangements  for the  shipment  of stool specimens  from an 
epidemic of poliomyelitis in Essex, England.  The specimens were treated 
with ether in England and mailed on the day of collection and preparation3 
The time in the mail between England and New Haven ranged from 12 to 
17  days.  Upon  arrival,  specimens in  their  containers were placed in  the 
refrigerator until used.  Each bottle contained 10 to 20 gm. of moist feces 
which we emulsified in  100 cc. of distilled water.  If the cultures revealed 
bacterial  growth,  10  to  15  per  cent  ether  was  again  added.  A  total of 
21  specimens from 19 patients were received and with these 32  tests were 
performed.  The  virus  was  successfully demonstrated  twice.  In  5  other 
instances  the  monkeys,  between  the  6th  and  8th  day,  developed a  fever 
lasting 24 hours without any other manifestations of infection.  The spinal 
cords of 4  of these 5  animals  were examined histologically and the results 
were negative.  The fifth monkey was not sacrificed.  Descriptions of the 
English cases which yielded the virus follow.  They represent Nos. 2 and 3 
in Table I. 
Case T. C., male, 33 years of age.  On Aug. 30, he visited London on business and, 
in  the course  of the day, developed a  slight  headache.  Aug. 31,  headache was  still 
present but he went to work.  Sept.  1, he had pains in the back, neck, and along the 
spine.  Sept.  2, he was  admitted to the Braintree Isolation Hospital for observation 
where  a  pleocytosis  of the spinal fluid was  found.  Herpes zoster developed shortly 
after the examination of the spinal  fluid.  He made a  rapid and complete recovery. 
A stool specimen obtained on the 7th day of disease and inoculated 16 days later into 
monkey 10-31 was positive.  No. 10-31 developed fever on the 7th day, paralysis on the 
10th day, was killed on the 13th day, and the disease was passed to 10-61.  The histo- 
logical findings were typical.  Attempts to demonstrate the virus in this specimen again 
and in another specimen secured 157 days after onset were unsuccessful. 
Case D. T., male, 5 years of age.  The onset was about Oct. 24, and was charac- 
terized by fever and a stiffness of the back and neck.  He was hospitalized on Oct. 26 
and a pleocytosis of the spinal fluid was found.  He had a generalized  weakness of all 
the  extremities,  but  no  complete paralysis.  Convalescence  was  prolonged,  but  on 
For the securing of this material and the collection of the clinical data we are in- 
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Jan.  5,  1939, he was making a complete recovery without residual paralysis.  A stool 
specimen collected  on the  18th day of the disease  and inoculated 34 days later into 
monkey 11-14 was positive.  No.  11-14 developed fever on the 14th day, paralysis on 
the 16th,  and was killed on the 18th day.  Passage to No.  11-23 was successful.  The 
histological  lesions were typical.  Attempts to find the virus again in this specimen of 
stool and in one collected 73 days after the onset were unsuccessful. 
Of  the  19  English  patients  from whom material  was  received,  16  were 
described  as  paralytic  cases  and  3  as  "non-paralytic."  Case  D.  T.  was 
included  among the  latter  in  another  report  (16).  However, he  had  had 
a  prolonged convalescence and it seems probable that some muscle groups 
were involved for a time and although recovery was complete he is included 
here among the cases with paralysis.  ~ 
A  paralytic  case from the  1939  epidemic in  Charleston,  S.  C.  (No.  4  in 
Table  I),  represents  a  positive result  with  feces mailed from that  city in 
the heat of summer weather. 
R. C., male, aged 3, onset June 6, 1939, with fever of 103°F.  June 10, paralysis of 
arms and legs and difficulty in voiding appeared.  June 11, admitted to Roper Hospital, 
Charleston.  Spinal fluid, 92 cells per c. ram.  Pandy +.  June  26,  specimen of stool 
was etherized and mailed.  June 30, specimen was received in New Haven and placed in 
refrigerator.  July 3, about 10 gin. of the sample were stirred up in 50 cc. of cold distilled 
water, sedimented in the cold for 3{ hours and shaken with 7½ cc. of ether in the presence 
of glass  beads.  July 4,  the  etherized suspension  was centrifuged at  1500 R.P.~. for 
45 minutes; middle layer pipetted off, held 1 hour, and  22  cc. were inoculatedintra- 
abdominally into M. rhesus  12-13 which developed fever on the 6th day, paralysis on 
the 8th, and was killed on the 9th.  Passage to 5 other monkeys was  successful.  The 
histological  lesions were typical.  A second stool obtained from R. C. on July 24, the 
49th day, was negative in monkey 12-54. 
Case J. P. (No. 8 in Table I) is important because the effective inoculation 
represents material from about 1 gin. of stool. 
J. P., female, 3 years, Oct. 19, 1939; onset was with sore throat and fever of 101°F.; 
Oct. 21, better; Oct. 22, worse, paralysis of arms appeared.  Oct. 23, child was admitted 
to the Englewood Hospital, Bridgeport,  Conn.  Oct.  24,  cerebrospinal fluid  had  165 
cells per c. mm.  On Oct, 27,  the 9th day of disease,  a  stool was passed about noon. 
The specimen consisted of a hard mass of about 10 gm.  That afternoon 320 cc. cold 
distilled  water were added and stirred to uniform consistency with an electric stirrer, 
then, 50 cc. of ether were added.  The cover was clamped on and the material was held 
overnight in the cold.  Oct. 28, 120 cc. (representing about ~  of sample) were reduced 
to 65 cc. with the F.-M. lyophile condensers and under vacuum seal were held overnight 
in the cold.  Oct. 29, 20 cc. (about ~  of concentrate) were inoculated intra-abdominally 
The virus of poliomyelitis was also demonstrated in the spinal cords of 2 fatal cases 
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into M. rhesus 13-71 which developed fever on the 10th day, paralysis on the llth day, 
and  was killed  on  the  12th  day.  Passage  to M.  rhesus  13-90  was  successful.  The 
histological lesions were  typical. 
It has been suggested that virus in stools might indicate contamination 
with infected urine.  Accordingly, the urine from 3 children was examined 
by the  intra-abdominal  inoculation  of  10  to  20  cc.  of  fresh  or  etherized 
samples.  The results of the 3 tests were negative; 2 children  of 4  and  13 
years were paralytic  cases in  the  6th and  17th  days of disease; the  third 
child,  aged  3  years,  represented  a  healthy  familial  contact.  These  tests 
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TExT-FIG.  1.  Stools positive and negative for virus according to weeks of poliomye- 
litis; 72 satisfactory tests in 63 patients; black positive, white negative; 4 tests represent 
pooled specimens;  5  tests  represent  monkeys used previously. 
TExT-FIG. 2.  Distribution by age of patients in first 4 weeks of poliomyelitis whose 
stools were tested for virus.  Black positive, white negative; 3 tests  represent pooled 
specimens; 5 tests represent monkeys used previously. 
would have been more conclusive if virus had been found in the stools at 
the same time, but the stools were negative in 1 patient and in the contact; 
they were not tested in 1 case. 
Analysis of Results 
Results  in Respect  to  Duration  of Disease.--The  results  with  stools  in 
relation  to  the  time  in  the  disease  when  they  were passed  are  given  in 
Text-fig.  1, which includes paralytic, abortive, and convalescent cases.  It 
can be seen  that  positive results  were scattered  among  the first 4  weeks. 
Positive Results with Respect to Age.--We had no positive tests after the 
4th week.  Accordingly Text-fig.  2,  which shows the distribution  of cases 
in respect to age, was based on stools collected in the first 4 weeks of disease. 
The figure reveals that the favored age was from 2 to 5 years; the 2 children 
older than this were 5 and 6 respectively, and then there was a  long jump 758  I.  POLIOMYELITIC  VIRUS  IN  HUMAN  STOOLS 
to the next positive, who was a  man of 33 with the non-paralytic type of 
the disease.  Perhaps it should be noted that herpes zoster appeared during 
the course of his illness.  Herpes zoster is a  feature noted some years ago 
in cases of poliomyelitis (22), but not observed or commented upon in more 
recent clinical descriptions of this disease. 
The general distribution of positive tests in respect to age with a  slight 
favoring of ages under 10 is apparent in a  compilation of results from the 
literature, shown in Text-fig. 3. 
AGE ;N YEARS  I  Z  S  I0  15 
PosfrlVE t  ~  I'~"  Z 0 
CASES 
5 
25  AGE IN YF..ARS  I  Z  5  |0  |5  25 
TExT-FIG. 3  T~xT-FIG. 4 
TExT-FIG. 3.  Tests for virus in stools in poliomyelitis:  48 cases collected from the 
literature (1-4, 7, 9, 10, 14).  Only series including positive results were utilized.  In a 
series of 7 tests,  Kling, Olin, Magnusson,  and Gard (8) had one positive result  which 
was with a stool from a child of 7 years in the 2nd week of disease.  The age of their 
other subjects was not given and their series is not represented in the above figure. 
Successful passage was not considered a necessary criterion of a positive test because, 
often, passage was not attempted.  Black positive, white negative. 
TExT-FIo. 4.  Distribution by age of 20 patients with other diseases whose stools 
were tested for virus of poliomyelitis.  All were negative; one test represents a monkey 
used previously. 
Positive Results  and  Types  of Poliomyditis.--The  data  from  the  first 
4  weeks furnish a  higher incidence of positive results among non-paralytic 
(4 out of 15) than in paralytic cases (4 out of 38).  The average age of these 
two types was about the same, 9.4 years for the paralytic and  10.9 years 
for the non-paralytic.  Of the males there were 6 of 32 with positive results 
and  2  positives  among  21  females.  The  average  age  of  the  males  was 
9.3 years and of the females 10.5 years.  These figures are shown in Table II. 
Stools from Other Diseases.--Stools  from  20  patients  with  other  acute 
febrile  diseases  were  tested  and  the  results  were  negative  in  all.  The 
diseases  represented  were:  encephalitis  9;  mumps  3  (2  with  meningitis); 
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and syphilis 1 case.  None of the experimental animals developed signs or 
symptoms of encephalitis or of myelitis and the spinal cords of 8 examined 
histologically revealed no lesions.  The distribution of these tests in respect 
to age is shown in Text-fig. 4  and the distribution in respect to season is 
compared in Table III with tests in poliomyelitis for the 1st to 4th week. 
It appears that the tests in "other diseases" are deficient in numbers but 
otherwise can serve as controls. 
TABLE  II 
Clinical Type of the Disease, and Sex of Patients Whose Stools Were Examined for Virus 
in First 4 Weeks of Poliomyelitis 
No. of cases ....................... 
Average age, yrs ................... 
No. positive ....................... 
Positive, per cent ................... 
Clinical type 
Paralytic  Non-paralytic 
38  15 
9.4  10.9 
4  4 
10  27 
Males 
52 
9.3 
6 
18 
Sex 
Females 
21 
10.5 
2 
10 
TABLE  III 
Seasonal Distribution of Tests of Stools for Virus of Poliomyelitis.  A, in First 4 Weeks of 
Poliomyelitis and B, in Patients with Other Acute Infections 
A. Poliomyelitis  B. Other diseases 
Number  Positive  Number  Positive 
Winter ...........................  1  0  1  0 
Spring  ............................  6  0  5  0 
Summer ..........................  29  5  10  0 
Fall ..............................  20  5  4  0 
Totals ..........................  56  10  20  0 
Contacts.--Tests  were completed with 9  stools from 8 healthy contacts 
in household and institutional outbreaks of poliomyelitis and the results 
were negative in all.  Also 28 healthy contacts in households and institu- 
tions were tested with pooled specimens divided between 7 monkeys.  The 
results were negative in all and are presented in Text-fig. 5 with the tests 
of individual specimens.  It is difficult to assess the value of the examina- 
tion of the pools.  Probably they have some value because among 4 other 
pools,  which included  stools  of  children  with  poliomyelitis, 2  of  the  4 
inoculated monkeys developed the experimental disease (see Table I). 760  I.  POLIOMYELITIC  VIRUS  IN  HUMAN  STOOLS 
Text-fig. 5, as might be expected, reveals a preponderance of tests in the 
older individuals, but it represents 11 children between 1 and 5 years which 
is the age when virus was found most frequently in the series with polio- 
myelitis. 
CASE:S 
IO 
5 
AG£ IN YF..ARS I  2  5  I0  15  25 
TSXT-FIG. 5. Distribution  by age of 36 contacts whose stools were tested for virus 
of poliomyelitis; all were negative.  28 tests  represent pooled specimens; 8 represent 
individual stools, and  1 was tested  both individually and  pooled.  3 tests  represent 
monkeys used previously. 
DISCUSSION 
Technical Features.--Failures  in experiments,  due to premature  death of 
animals,  were scattered throughout the series and happened 28 times with 
21 specimens: 19 deaths were in the  1st week of the experiment and  17 of 
these were in the first 48 hours; 2 deaths were in the 2nd week, and 7 in the 
3rd.  7 early deaths were thought to be the result of a  delay of 2 days or 
more before ether was added to the stools; 5 were due to brain abscess or 
meningitis following intracranial  inoculation; and 4 were because of failure 
to  prepare  the  inoculum  by  centrifugalization.  In  retrospect  it  seems 
likely that  about  16 of these deaths might  have been  avoided; if so,  the 
experimental  losses would have  been  around  10  per  cent.  It  is  obvious 
that the method has not been perfected but it would seem as if these results 
indicate the lines along which improvement can be developed. 
Experimental  Poliomyelitis.--One  of  the  difficulties  in  evaluating  the 
original  work  of  Kling,  Pettersson,  and  Wemstedt  (1)  is  the  confusing 
clinical and pathological findings encountered in their experimental animals. 
This problem has not been prominent in the present study.  This may have 
been due in part to the fact that most of our animals were in good condition. 
The use of Schroeder's (19) palpebral tuberculin test has been a great help 
in  weeding  out  tuberculous  animals.  However,  an  intractable  diarrhea 
of undetermined cause and a disease associated with encysted worms in the 
mesentery were causes of chronic illness in our colony and were serious in 
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inoculation, their febrile course was apt to be irregular and the daily exami- 
nation was apt to be difficult. 
In our series, definite signs of experimental poliomyelitis with paralysis 
have been accompanied always by unequivocal histological lesions in which 
perivascular infiltrations have been present in lower as well as upper levels 
of the cord.  As  a  rule monkeys were not killed until the characteristic 
critical drop in temperature had occurred and this may be one reason why 
lesions were well developed in the cord in all the positive tests. 
Histological lesions which might be confused with those of poliomyelitis 
may occur but it is our impression that this is rare.  Some monkeys dying 
of intercurrent infections have had multiple, microscopic, focal hemorrhages 
in the cord and brain stem, but in none of the tests with negative outcome 
was there a  disease in the monkeys which should be mistaken for experi- 
mental poliomyelitis.  In all cases the histological findings were definite, 
either negative or positive.* 
Implications of Positive Findings.--Our positive tests include specimens 
from 6  of the 7  epidemics sampled.  The positive results collected from 
the literature represent 10 other epidemics.  Hence the ability of virus to 
appear in the stools of patients sick with poliomyelitis appears to be char- 
acteristic of many strains of the virus.  The fact that the virus was able to 
withstand mailing overseas and mailing in summer heat is also of practical 
significance.  It confirms previous experience of prolonged activity of virus 
in human stools and its stability in this medium (6) and is of importance in 
relation to the occurrence of the virus in sewage (23, 24). 
The positive results may be informative in respect to the type of patients 
and the methods favorable for success. 
It is likely that there is some significance to the distribution of positive 
results in respect to age and to the stage of the disease, although both of 
4 Once  in  our  experience with  experimental poliomyelitis we  have  seen  a  type of 
myelitis in  the monkey which might be  confusing.  An animal, on  arrival from  the 
dealer, was noted to have a  flaccid paralysis of the left leg.  Histological examination 
revealed a destructive lesion, predominantly unilateral, which involved the lumbar grey 
matter.  There was gliosis, some vascular proliferation, and a monocytic inflammatory 
reaction in the grey matter.  To a much slighter degree did this appear in the cervical 
cord.  There  was  a  mononuclear  reaction  in  the  spinal meninges.  Sections  of  the 
medulla and choroid plexus appeared normal.  The left sciatic nerve showed no atrophic 
changes. 
Passage of the material was not tried and the nature of the myelitis was not deter- 
mined conclusively, but the whole picture was not unlike that seen in man in cases of 
trauma to the vertebral column.  (We are indebted to Dr. H. M. Zimmerman of the 
Department of Pathology for this interpretation of the findings.) 762  I.  POLIOMYELITIC  VIRUS  IN  HUMAN  STOOLS 
these features seem to have wide limits in the literature and in this series. 
As for age, most of Kramer, Gilliam, and Molner's (14) positives were under 
1 year, and most of our positive cases were under 5 years although T. C. 
was 33 years old.  In respect to duration of the convalescent carrier state, 
usually this has been found to last 2 to 4 weeks, but L6pine, S6dallian, and 
Sautter (9) recorded an example of 123 days or more. 
The large proportion of non-paralytics which we found to be carriers is of 
probable  epidemiological significance because  non-paralytic forms of  the 
disease outnumber paralytic forms 4  to 6 times (25)  and the short period 
of illness  and  the  usual  mobility of the non-paralyzed individual might 
serve to saturate a community with virus. 
Controls.--The  negative findings in contacts and in other diseases gives 
point to the use of the method of fecal examinations as an epidemiological 
tool as has been done by Kramer,  Gilliam, and Molner (14)  and by our- 
selves (6,  17).  The former group of workers, in an institutional outbreak 
of poliomyelitis, identified as many, or more, intestinal  carriers of virus 
among healthy contacts as among the sick (14).  This has not been our 
experience with epidemics in  households, but frequently it is  difficult to 
draw the line between a  healthy contact and a  child convalescent from a 
minor illness in an epidemic.  This point is illustrated by S. P.  (No. 7 of 
Table I) who could be classified as a  convalescent carrier or as a  contact 
carrier depending upon the clinical significance placed on minor symptoms, 
which in this instance were represented by a history of vomiting throughout 
one night. 
SUMMARY  AND  CONCLUSIONS 
I.  The detection of the virus of poliomyelitis in  10 stools from 8 indi- 
viduals is reported.  All were in relation to epidemic poliomyelitis and 7 of 
them represented well recognized forms of the disease.  The positive stools 
were distributed  among  56  specimens  collected from 53  persons  in  the 
first 4  weeks of illness. 
2.  The ease of detection of virus was directly related to the non-paralytic 
type of disease and inversely related to the age of the patients. 
3.  The negative results with stools employed for controls gives point to 
the use of the fecal examinations as an epidemiological tool. 
4.  The stability of the virus in feces has been demonstrated by successful 
mailing of samples over long  distances and during  the heat of summer. 
5.  At least one infective dose per gram of fecal material was extracted 
from one stool. JAMES D.  TRASK, JOHN  R.  PAUL,  AND  ALFRED J.  VIGNEC  763 
BIBLIOGRAPHY 
1.  Kling,  C.,  Pettersson,  A.,  and  Wemstedt,  W.,  Communications  Inst.  m~d. l~ta~ 
Stockholm,  1912, 3, 5. 
2.  Kling,  C., and Levaditi, C., Ann. Inst. Pasteur, 1913, 27, 718. 
3.  Sawyer, W. A., Am. J. Trop. Dis. and Prey. Med., 1915, 3, 164. 
4.  Harmon, P. H., J. Am. Med. Assn., 1937, 109, 406, 1061; and personal communi- 
cation. 
5.  Kling,  C., Acta Soc. Med. Suecartae, 1929, 55, 1. 
6.  Trask, J. D., Vignec, A. J., and Paul, J. R., J. Am. Meal. Assn., 1938, 111~ 6. 
7.  Kramer, S. I)., Hoskwith, B., and Grossman,  L. H., J. Exp. Med., 1939, 69~ 49. 
8.  Kling,  C., Olin, G., Magnusson, J. H., and Gard, S., Bull. Acad. m4d., Paris, 1939, 
121~ 826; and personal communication. 
9.  L~pine, P., S~dallian, P., and Sautter, V., Bull. Aead. m~d., Paris,  1939, 122, 141. 
10.  Howe, H. A., and Bodian, I)., Proc. Soc. Exp. Biol. and Med., 1939, 41, 538. 
11.  McClure, G. Y., personal communication. 
12.  Armstrong, C., personal communication. 
13.  Toomey, J.  A.,  personal  communication. 
14.  Kramer, S. I)., Gilliam, A. G., and Molner, J. G., Public Health Rep., U. S. P. H. S., 
1939, 54,  1914. 
15.  Stimpert,  F. I)., Discussion  at Society of American  Bacteriologists  40th Meeting, 
1939. 
16.  Paul, J. R., and Trask, J. I)., New Internat.  Clin., 1939, 3, series 2, 59. 
17.  Paul, J. R., and Trask, J. I)., J. Am. Meal. Assn., in press. 
18.  Flosdorf, E. W., and Mudd, S., J. Immunol., 1935, 9.9~ 389. 
19.  Kermard,  M. A.,  Schroeder,  C. R., Trask,  J. I).,  and Paul, J. R., Science, 1939, 
89~ 442. 
20.  Trask, J. I)., Paul, J. R., and Vignec, A. J., Proc. Soc. Exp. Biol. and Med., 1939, 
41, 2~}1. 
21.  Flexner,  S., and Clark,  P. F., J. Am. Med. Assn., 1911, 57, 1685. 
22.  Batten, F. E., Acute poliomyelitis,  Lumleian Lectures,  London,  John  Bale,  Sons 
and I)anielsson,  Ltd., 1916. 
23.  Paul, J. R., Trask, J. I)., and Culotta, C. S., Science, 1939, 90, 258. 
24.  Paul, J. R., Trask, J. I)., and Gard, S., J. Exp. Med., 1940, 71, 765. 
25.  Paul, J. R., Salinger, R., and Trask, J. I)., Am. J. Hyg., 1933, 17, 587. 